Case studies in two typical UK veterinary practices were undertaken to explore teamwork, including interprofessional working. Each study involved one week of whole team observation based on practice locations (reception, operating theatre), one week of shadowing six focus individuals 
Introduction
Medical error, or adverse events, is understandably a high profile topic. In the US it has been estimated that between 44,000 and 98,000 people die in hospital each year as a result of preventable errors (Institute of Medicine 2000) . Occasionally an individual repeatedly does or does not do something, despite evidence and education on the appropriate course to take, and should therefore face repercussions, as per a 'just culture' (Wachter and Pronovost 2009) . This emphasis on an individual's mistake has persisted in various professions and societies, and it is a considerable source of anxiety for veterinary students (Tomlin and others 2010) . However, studies have suggested that medical errors arise not only through individual acts of negligence or incompetence by practitioners but also as a result of system complexities (Kalra 2004) . Potentially inherent to organisational systems are latent errors associated with features such as their hierarchical structure and the workload they embrace (Kalra 2004) . Such latent conditions when added to an active failure (direct contact with a patient) and a local trigger (e.g. time pressure) lead to an accident opportunity (Reason 2000) .
Increasingly, therefore, it is seen as more beneficial to take a systems approach (Gawande 2007 ) and consider the culture and history of a practice and its team with regard to an error, rather than focus on the one person at the end of the line. It is unlikely that it will ever be possible to completely eradicate errors, due to human frailties and an ever changing context for healthcare delivery.
However, whether they are no fault, systems or cognitive errors (Graber and others 2002) , they may be reduced, if they are first recognised. . Where a culture of blaming a single individual persists, who is then at risk of punishment and malpractice claims, it is perhaps unsurprising that some errors fail to be reported. However, this is to the detriment of the ability of the profession to learn from its mistakes (Paterick and others 2009) . Societal attitudes and the law, therefore, may work against the disclosure of errors, and the process of dealing fairly with affected patients/clients and improving practice (Liang 2002) .
Communication between professions is an area highlighted as a cause for errors. There are several notorious examples of latent errors within the UK's recent history where communication between professions was highlighted as an area of concern. Two such are the case of Baby P and the Bristol heart scandal. In both cases, interprofessional communication was identified as requiring improvement (Bristol Royal Infirmary Inquiry 2001; Care Quality Commission 2009) . Communication naturally involves more than one person, or profession, and it is therefore difficult to attribute blame. As described above, a more fruitful approach is to consider the group involved, the culture and the systems in order to encourage the identification of errors and their subsequent addressal.
In 1994, it was already recognised in the US that the majority of complaints against veterinarians to state medical examining boards were linked to deficiencies in communication and interpersonal skills (Russell 1994) . Similar findings in the UK by the Veterinary Defence Society (80% of professional negligence claims linked to poor communication with clients) and the Royal College of Veterinary Surgeons (15% of complaints in the year 2000 linked to deficient communication) have led to structured training in communication skills for all undergraduate students (Radford and others 2003) . However, research is lacking on communication within the modern interprofessional team.
Similarly, although there are reports of the prevalence of clinical errors in veterinary practice, these have focused on individual performance in areas such as veterinary anaesthesia and surgery rather than errors at the level of the team, although authors have highlighted the merits of a systems focus in eliminating errors (Mellanby and Herrtage 2004) , which could utilise checklists (Mcmillan 2014) , successfully used in medical practice (Gawande 2007) .
In health care, the outcomes of interprofessional communication errors within operating rooms have been shown to include procedural error, inefficiency, tension, and inconvenience to patients (Lingard and others 2004) . Within the veterinary field the focus has been on patient health outcomes within similar situations, an understandable aim. It is, however, one that detracts from the notion that errors may occur outside of surgery, even when a patient/client is not present, and may subsequently have a multitude of potential outcomes, detrimental to the practice and the team, as well as the client and patient. This paper is based on embedded case studies of two contrasting veterinary practices in England that were a part of a larger scale case study of veterinary teamwork. Errors emerged as a finding during the observations. The report documents from a neutral stand point the range of errors observed as they occurred in a practice context in the field. The mistakes are not confined to any particular area of practice or outcome and cover a range of activities undertaken by the whole team.
The rich data provided by the qualitative methods that were used also allowed consideration of the causes and the way in which those involved responded to the recognition of errors.
Method
The embedded case studies consisted of three weeks of observations and interviews in each of two practices by the lead author (TK), a PhD student interested in teamwork with no veterinary training.
The practices were recruited by telephone and email. They were purposivelychosen from the participants of the larger research study because they were seen as having a structure typical of UK practices. They are however 'cases' and are not representative of all veterinary practices. They were also willing to partake in further research, which suggests a motivation for continual improvement.
The first practice visited was a small animal practice with 38 staff including 9 veterinary surgeons, 5 veterinary nurses and 16 receptionists spread over five branches. The second was a mixed practice with 70 staff including 31 veterinary surgeons, 13 veterinary nurses and 18 receptionists spread across four branches.
The methodological design was the same for both practices. During the first week, general observations were conducted based on different locations (reception, operating theatre, prep room) within each branch. Observations included all members of the team who were visible in that location throughout the observation period. In total, 37 individuals were observed to a greater or lesser extent during the case study in the first practice (97.4%) and 58 individuals at the second practice (82.9%). Field notes regarding the whole team's behaviours and interactions were recorded. The second week entailed shadowing six focus individuals for one day each. This included continuously following the individual from room to room within the branch and occasionally a move to other branches. In each case, the six individuals were two veterinary surgeons, two veterinary nurses, one administrator and one receptionist. They were chosen based on their perceived level of integration within the team's work and their availability. During the shadowing week, attention was directed towards actions and interactions of the focus individual. The third week involved semi-structured interviews regarding teamwork with all focus individuals. Interviews were recorded and transcribed.
Final general observations were also conducted to fill identified gaps, such as out-of-hours work.
During the observations, notes were taken continuously on a tablet computer. The notes included descriptions of the scene and activities, verbatim prose, summarised prose and initial interpretations. In total, 105 hours of observations were conducted at the first practice and 115 hours at the second. Interviews with the focus individuals totalled 3.4 hours at the first practice and 5.1 hours at the second.
After the case studies were conducted the field notes and interview transcripts were reviewed for themes through content analysis using an inductive stance. In identifying various behaviours, a group crystallised into the broader category of errors. Mellanby and Herrtage (2004) utilised a definition of errors within veterinary practices as "an erroneous act or omission resulting in a less then optimal or potentially adverse outcome for a patient". This study aimed to be inclusive and also included an act or omission with potential adverse outcomes for clients or the practice, with all severity of errors included. The field notes were then revisited to identify all instances of error, and these were divided into subgroups based on their type. This further analysis in addition to producing a comprehensive description of the errors encountered also revealed the suspected causes of error and potential solutions which were identified during the case studies. 
Results
Within the six weeks of observations in these two cases, forty instances were categorised as errors. Examples of each type and sub-type are shown in Table 1 .
Causes of error
In addition to identifying errors the data collected allowed exploration of underlying causes. The clinical errors rest with veterinary surgeons and veterinary nurses. In the majority of cases veterinary nurses were the propagators of the error; however as in the example given for dosing/drugs errors, errors can be attributed to the system (branch differences) as well as cognitive mistakes. In the surgical preparation example the team jokingly blame a veterinary nurse who is absent. The lack of follow-up example signifies a more serious claim of culpability; however at the time this was not reported back to the veterinary surgeon in question. Other latent systems errors in terms of workload (lack of time and requirement for more staff) were identified, as the lost item example demonstrates.
Communication errors tended to involve receptionists and veterinary surgeons. The focus individuals from the case study sites were asked about challenges of working with other professions during an interview. Limited challenges were identified; however clinical staff tended to identify issues with working with receptionists which could lead to errors. Two quotes follow which depict general perceptions of receptionists, including a lack of communication, initiative, knowledge and skills, and a criticism for wanting standard systems and not being able to adapt to individual veterinary surgeon preferences.
It's just things like booking appointments at really ridiculous times when [the nurses] are manic and [the receptionists will] book like a puppy consult that takes half an hour, we don't have half an hour… it's mostly the receptionists booking things in or booking things in at the wrong time for stiches out… I don't know if it's because umm if it's communication as such, but they don't have the knowledge that we do… I think communication between those guys
[receptionists] because like once we [the nurses] have gone at 4pm and you tell them to pass the message on, but you know that doesn't always happen (VN).
I think the front of house staff, the reception staff and this is a generalisation because it doesn't apply to all of them, want, quite often want a standard process that they know that they can fall back on and they can rely under every single scenario, that would make life easy and simple for them and I think they struggle with, struggle with one vet liking to do something one way and then another vet coming in and going well I don't do it that way (VS).
Discussions between veterinary surgeons and veterinary nurses regarding receptionists were also observed during the case studies. For example within one day, the following was included in the field Occasionally it was noted how difficult it can be for a receptionist working in a busy clinical practice.
One nurse acknowledged the difficulties presented by differences between branches:
it is difficult for them [receptionists] , because a lot of them work part time, a lot of them work at other surgeries as well, and it is different in each surgery they work at, so when they come here and sometimes maybe at one of the other surgeries they are not allowed to do that, but we expect them to do that here (VN).
Reducing error
During the case studies, suggestions for improvements to interprofessional working were made. For example, when a veterinary nurse addressed the Practice Manager regarding a letter which had gone missing, due, she suggested, to the receptionists, the Practice Manager gave the following advice: best thing to do is to email one or two people so they take responsibility, not the whole branch as then it's just a case of 'oh yeah delete' (Field notes).
In the interview with the veterinary nurse who complained about receptionists making bookings inappropriately, she was asked how the level of knowledge of receptionists could be improved so that they no longer made these errors. The veterinary nurse changed her mind from this being a purely knowledge issue to also being an issue of not reading notes, therefore communication.
Umm we do have kind of protocols where it's all the same so cat spays come back in 10 days, bitch spays or dog castrates 3 or 10 but if it's something weird like an eye … or a cruciate or something like that, umm because I think if they don't check the notes, I think because there's such a high number of receptionists, they are all part time and so you know they change over all the time so you know you tell one person and it's a bit like Chinese
Whispers... Or they forget to tell the new person (VN).
A new development at one of the practices is proposed for receptionists in the Farm Animal department to address their lack of understanding of clinical procedures. An administrator explained the theory in her interview:
One thing that was picked up recently from a meeting was perhaps whether some of the receptionists go out on a farm visit… So they see the basics of what is done and how long things take… Because again really, they've got no concept as to how long things will take if they don't know the process (Administrator).
Discussion
Human beings are not infallible, and especially when a team's work involves high pressure complex decision making and highly technical procedures, errors are going to occur. It is how these errors are dealt with in the moment and how they are prevented from occurring in the future which this paper proposes as important to the reduction of error. As a society wedded to new discoveries and technologies, attention when errors occur tends to be focused on deficiencies in clinical knowledge and decision-making, leading to massive investment in medical research. However, as Gawande (2007) has pointed out, most errors like those described here are procedural and relate to failure to communicate and apply the best practice that is already known.
Within 220 hours of observations in two typical veterinary practices in the UK, 40 instances identified as errors were noted. Except for the example regarding lack of follow up care, where the dog experienced significant weight loss, but was then treated appropriately, none of the errors had a significantly detrimental effect on a patient's health. This was mainly due to the timely admission of the error by the perpetrator(s) to the team and the subsequent quick resort to corrective action.
Thus, openness is vital. It has been demonstrated that highly reliable teams can adapt from a normal hierarchical structure (as is seen in veterinary practices) to a structure where those with the greatest experience take control in emergency situations (Reason 2000) . Therefore, while it may be a veterinary nurse identifying an error to a veterinary surgeon who then takes control, it may also be vice versa if the experience of the nurse dictates that this should be the case. In the majority of cases the negative outcome of the error was inconvenience to the client (and hence cost to the practice):
for instance, a client having to arrange another visit with the veterinary surgeon and a client having to wait for test results due to a missing sample. Once identified, errors can be addressed, through apologies and compensation, and ideally changing the system to avoid recurrence, for the benefit of the patients, clients, practice and clinicians (Liang 2002) .
Receptionists are central to communications with clients and other practice staff, and therefore it is perhaps not surprising that most communication errors involved reception staff. Other members of the practice team suggested that the part time nature of the receptionist's work and the subsequent fluid receptionist team made this an area prone to errors. This would appear to be an ideal focus for a targeted systems approach to improvement. A systematic way to transfer existing notes to the next receptionist could help eliminate the "Chinese Whispers" effect that occurs at every shift change. A better induction to the practice, even for experienced receptionists, would also help emphasise management expectations of staff including appropriate booking of appointments and follow-through with clients. Clinical staff cannot expect a receptionist to have knowledge of all topics to which they are privy. As the least trained occupation, it is potentially unjust that they are blamed for some mistakes. Receptionists did undergo some training at both practices, "on the job"; however certain aspects which they were expected to know were not covered by introductory protocols.
Improving the introductory training and continued development of receptionists, for example, as suggested, taking them out on farm visits, will improve their knowledge. For those interested, there is substantial literature on quality management in healthcare which could be adapted to the veterinary field (for example Beck and Melo 2014; Ross 2014) .
A further and significant challenge for receptionists and veterinary nurses is dealing with multiple veterinary surgeons that each have their own ways of working. One veterinary surgeon complained that the receptionists could not think outside of the box and wanted them to adapt to each individual's preferences. This difference in cultures between clinicians and nurses has also been recognised in medicine, and is suggested as the reason why naïve application of lay views on teamworking is unlikely to effect changes in hospital practices. Doctors value autonomy, and expect to be able to practice in their own way, whereas nursing is seen by both doctors and nurses as "collectivist and structured" around nursing protocols (Barrow and others 2015) . This individualistic approach of veterinary surgeons to the variety they see in their work, in contrast to other professional groups, has been seen as a strength (Proctor and others 2011) , and is important where a unique situation requires a unique solution. However, where individualism is not beneficial to patients and may undermine the performance of the whole veterinary team it is not appropriate. In medicine, the clinician culture of autonomy has led to some resistance to checklists and standard procedures. However, in the wide range of situations in which these have been used, there have been massive benefits to patients, that in many cases have surprised those involved (Gawande 2007 ). The right balance needs to be achieved between individualism and conformity to protocols.
The adoption of common systems by all veterinary surgeons within a practice would make a receptionist's life easier and is likely to reduce errors. Although, part of being a professional is having the esoteric knowledge that allows authority and autonomy in decision making (Evetts 2003) , and protocols can be seen to restrict this autonomy, it is important that the effectiveness of protocols is appreciated alongside the excellence of the profession's knowledge, skills and abilities in order to achieve 'efficacy' in service delivery (Sellman 2011) .
A concern regarding who now takes the blame with the professionalisation of veterinary nurses and their subsequent accountability has been suggested (Kinnison and others 2014) . There have been only three hearings of the RVN Disciplinary Committee to date, and although these early hearings reveal the complexity of investigating complaints about cases dealt with by two professions, and evidence of attempts at blame apportionment between different members of the veterinary team, the Committee has recognised the need to be fair to all parties (RCVS 2015) . It has been pointed out in the medical context that interprofessional working is both under-theorised and under-researched (Barrow and others 2015) . It will be important for both effective service delivery and appropriate regulation of the profession and veterinary services that this deficiency is also addressed for the veterinary profession.
A limitation of the current study is that it may have under-reported individual clinical error. By definition, this work has exposed errors that were observed within certain cases and a set time frame, and, in so doing, once more demonstrated the value of teamwork: "nobody's perfect -but a team can be" (Jay 1980) . However, unrecognised individual error either remains undetected (or is detected by chance) if it has no adverse consequences, or is detected, often by others, when adverse consequences show. Many reports in medicine and other areas take an outcomes approach, and focus on errors that have resulted in adverse consequences and claims for damages, meaning that the true incidence of error in medicine is under-reported (Graber 2013) . It is now recognised that most errors with consequences are not associated with single events. They have their root in multiple factors, and each in isolation may be of little concern. Collectively, they remain an unrealised "accident opportunity" (Reason 2000) . This study through observation and interviews has taken an inputs approach. It addresses the constant emergence of potential accident opportunities and advocates their attention and reduction. It is also highlights the importance of managers and regulators recognising these as the context for "errors with consequences" when dealing with the apparent paradox that "it is often the best people who make the worst mistakes" (Reason 2000) .
Error will remain a part of human activity, at all levels and in all contexts. This is the first qualitative investigation of errors in veterinary practices and as such further work is required to elaborate on its findings. In the veterinary context, animal welfare should be the primary remit. It is likely that in the modern world the number of complaints and subsequent investigations regarding patient outcomes will increase, so for good professional reasons and to avoid negative consequences, attention needs to focus on better interprofessional interactions such as communication. This has implications for both professional skills education in veterinary surgeon and veterinary nursing curricula (Kinnison and others 2011) , as well as staff development in veterinary practices. The presence of error needs to be accepted within a no-blame (or 'just') culture which allows errors to be reported and dealt with effectively. It is hoped that this paper will promote this culture of recognition of errors and systems improvement to avoid perpetuation of poor veterinary team processes, in the interests of animals, the public and the professional service. gets gloved up to check glands. Checks the board. He notes they do want swab from both ears, I've just cleaned it [VN] says, "numpty" he calls her, we had this conversation before we knocked him out! He asks what's she's used and will swab anyway… [VS2] comes in, she seems to think they would have waited for her, but [VS1] had said they were starting. She wanted the ear thing on slides not swabs in tubes, says she thought she had written that on the paper, never mind she says and goes to take a look at the dog….
[VS1] calls [VS2] back, says it's a shame about the ear swab dog, [VS2] says it's ok.
Lost item
[R] comes in and asks if there is sheep or cow poo sample as they put it in a box and it's gone missing, and someone is getting cross. [The VNs] don't know, [SVN] says there are some equine poo in the fridge which has been there 24hr and had been in [VS's] car beforehand, [R] says if doesn't get done soon isn't worth it, [SVN] says how she has no time and no one else knows how to do it. They say about needing more staff here!... the receptionists are talking about the faecal samples, saying if they don't get done soon where's the point in them being left for the nurses.
